CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
DEPARTMENT OF TOXIC SUBSTANCES CONTROL
Notice of Intent to Certify
Hazar dous Waste Environmental Technologies

The Cdifornia Environmenta Protection Agency, Department of Toxic Substances Control
(DTSC) intends to certify the following company's hazardous waste environmenta technology listed
below:

Applicant: Space and Naval Warfare Systems Center, San Diego, CA 92512-5001
Technology: Benthic Hux Sampling Device.

Hedlth and Safety Code, section 25200.1.5, authorizes DTSC to certify the performance of
hazardous waste environmenta technologies. The purpose of the certification program isto provide an
in-depth, independent review of technologies to facilitate regulatory and end-user acceptance. Only
technol ogies determined not to pose asignificant potential hazard to the public hedth and safety or to
the environment when used under specified operating conditions may be certified.

DTSC makes no express or implied warranties as to the performance of the manufacturer's
product or equipment. The end-user is solely responsible for complying with dl gpplicable federd,
date, and local regulatory requirements. Certification does not limit DTSC's authority to take any
action necessary for protection of public hedth and the environment.

By accepting certification, the manufacturer assumes, for the duration of certification,
respong bility for maintaining the quaity of the manufactured equipment and materials a aleve equd to
or better than was provided to obtain certification and agrees to be subject to quality monitoring by
DTSC asrequired by the statute under which certification is granted.

DTSC's proposed decision to certify is subject to public review and comment. Written
comments must be received by DTSC no later than 30 days after publication of thisnotice. All
comments will be considered and gppropriate changes will be made prior to publishing DTSC's find
decison.

Additiona information supporting DTSC's proposed decision, including the September 1, 1999
draft report, “ Quantifying In Stu Contaminant Mobility in Marine Sediments’ prepared by Space
and Nava and Warfare Systems Center, San Diego, which describes the Navy’ s field testing
procedures and results, is available for review at, and comments should be mailed to:

Cdifornia Environmenta Protection Agency
Department of Toxic Substances Control
Office of Pollution Prevention and Technology Deve opment
P.O. Box 806
301 Capitol Mall, 1st Floor
Sacramento, California 95812-0806
Attn.: Dr. Bruce LaBédle (916) 322-3670


DTSC DTSC
State of California
Dept. of Toxic Substances Control

Office of Pollution Prevention and Technology Development
Contact: Dr. Bruce La Belle (916) 324-2958


A description of the technology to be certified, the proposed certification statement and the
certification limitations for the technology of the company listed above follow. DTSC emphasizes that
thisis aproposed certification for public comment, and not the final certification.

30-DAY PUBLIC NOTICE
HAZARDOUS WASTE ENVIRONMENTAL TECHNOLOGIES
PROPOSED TECHNOLOGY CERTIFICATION

Technology: Benthic Hux Sampling Device
Manufacturer: U.S. Department of Navy
Space and Navd Warfare Systems Center,
53560 Hull Street

San Diego, CA 92512-5001
Technology Description

The Benthic Flux Sampling Device (BFSD) is a benthic lander for in-situ measurements of
meta contaminant fluxes from or into shalow marine sediments. The BFSD was designed and
developed by the U.S. Navy Space and Naval Warfare Systems Center, San Diego (Navy) to further
characterize metad contamination problemsin bays, harbors and coastal waters resulting from avariety
of sources, including ships, shoreside facilities, municipa outfdls, spills and non-point source runoff.
The Navy hasreceived aU.S. Patent (#5473952) for the BFSD.

The technology provides a means to assess contaminant mobility by directly measuring and
quantifying the contaminant flux across the sediment-water interface. Other techniques for estimating
fluxes across the sediment-water interface rely on measurement of sediment pore water concentrations
asabassfor cdculating adiffusve flux. In contrast, the BFSD collects samples over timeto dlow a
direct determination of the totd flux, which may aso include exchanges between sediment pore water
and the overlying water from biological or other non-diffusive processes.

The BFSD collects seawater samples periodicdly at timed intervas from a chamber of known
volume which encloses a known surface area of sediment. After alaboratory has andyzed the samples,
and with knowledge of the time intervas between samples, aflux rate between the sediment and water
in mass per surface area per unit time (micrograms per square meter per day [mg/m2/day]) can be
cdculated. A minimum deployment over three tidd cyclesor 72 hoursis typicdly used to perform a
flux rate measurement which incorporates overdl tidd effects. Thistime period is intended to balance
the need to determine an overdl net flux with the recognition that the presence of a benthic lander may
affect the benthic environment.

The BFSD consists of an open-bottomed chamber mounted in a modified pyramid-shaped
tubular framework with associated sampling gear, sensors, control system, power supply, and
deployment and retrieva equipment. The entire deviceis gpproximately 1.2 by 1.2 meters from leg to
leg and weighs approximately 175 pounds. The lower part of the framework contains the chamber,
sampling valves, sampling bottles, and batteries. The upper frame includes arelease that is acoudticaly
burn-wire triggered. The BFSD is designed for use in coastal and inland waters to maximum depths of
50 meters. A smdll boat or vessel equipped with winch and cable may be used to deploy and retrieve
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the BFSD. Maximum deployment timeis agpproximately four days based on available battery capacity.

The chamber is a bottomless box, approximately 40 centimeters (cm) square by 18 cm tall,
with avolume of gpproximately 30.0 liters. The volume was chosen to dlow for a maximum overdl
dilution of less than 10 percent due to sampling withdrawa into 11 samples of 250 milliliters (ml) each.
The chamber is congtructed of clear polycarbonate to avoid disrupting any exchanges that may be
biologicdly driven and, thus, light sengtive. To prevent stagnation in the corners of the chamber,
triangular blocks of polycarbonate occupy the 90-degree angles. The top of the chamber is hinged at
one edge o that it may be left open during deployment, dlowing the chamber to fill with water while
minimizing sediment disturbance. Once the chamber isin place, the computer control system closes the
lid. A gasket around the perimeter of the chamber ensures a positive sed between the chamber and the
lid. Exact dignment is not required, because the lid is dightly larger than the seding perimeter of the
gasket and pivots on two sets of hinges. Thelid is held closed by four permanent magnets Stuated
along the chamber perimeter. The bottom of the chamber forms aknife-edge. Pressure-compensated
switches mounted on the bottom surface of three sides of a flange circling the chamber a 7.6 cm above
the base activate a series of three lights visble with a video camera mounted on the upper frame.
[llumination of the lights indicates a uniform minimum sediment penetration depth has been achieved and
agood probability that a podtive sed between the chamber and the sediment has been achieved.

During the deployment or sample collection period, the seawater in the flux chamber is
continuoudy mixed and monitored for key parameters. conductivity, temperature, pressure, sdinity, pH,
and dissolved oxygen. Water enclosed in the flux chamber is continuoudy pumped through a
recirculation loop including a flow-through sensor system. Mixing is accomplished as recirculated water
is returned to chamber through ahelica diffuser mounted verticaly on the centra axis of the chamber
such that the hydrodynamics ingde the chamber smulate near bottom currents outsde the chamber.

The acquisition and control unit is an Ocean Sensors Model OS200 conductivity temperature
depth (CTD) instrument, modified to dlow control of the BFSD. It conssts of a datalogger that
acquires and stores data from sensors, and a control unit that regulates sampling and other functions of
the BFSD. The datalogger collects data from a suite of sensors housed in the CTD and connected to
the chamber through a flow-through loop. A smdl congtant-volume pump maintains circulation in the
flow-through system to the sensors and is aso used to mix the contents of the chamber. The control
unit closes the lid, activates the flow-through/mixing pump, activates dissolved oxygen control vaves,
and controls activation of the synchronized pardld rotary sampling valves.

Discrete samples are obtained using a vacuum collection approach conssting of sample
contaners, fill lines, in-linefilters (with 0.45 micron membrane filters), check vaves, and synchronized
pardld rotary vaves connected to the chamber fill line. Off-the-shelf 250ml Teflon collection bottles
are modified to dlow filling through the cap. Sampling containers of any volume, materid (e.g., glass
Teflon, polycarbonate), or shape may be used, provided the cap can be modified to accept thefill line
connection, the bottle wals are strong enough to withstand the pressure at the sampling depth, and the
cap sed isartight and watertight at the sampling depth pressure. All valves, fittings, and tubes are
made of Teflon or other nonmetdlic materids to minimize potentid metal contamination of samples and
to facilitate cleaning. Samples are drawn from the chamber through a4-mm Teflon tube connected to
the rotary valves and into the sampling bottles. Sampling is initiated by the control system when it
activates the valves a preprogrammed intervals. Seawater samples are drawn through the sampling
system by avacuum of 25 inches of mercury (minimum) which is gpplied to al sample bottles through
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check vaves mounted in the bottle lids. The check vaves are then sedled. Water enters each sample
bottle when the rotary valves are activated at timed intervas or when the lid closes and opens avave
attached to itshinge. Filtered seawater flowsinto each bottle until pressureis equdized, normally
yieding a least 240ml.

An oxygen control subsystem prevents anoxic conditions from occurring within the chamber.
Based on the oxygen sensor data, the system automatically adds oxygen through a 15-meter long
diffuson cail in the flux chamber. The sysem maintains the dissolved oxygen levelsin the chamber
within a user-sdected window about the measured bottom water oxygen level. Thisis done because
fluxes of metd contaminants are sengtive to redox conditions and maost contaminant fluxes are not large
enough to be measured in chambers without oxygen regulation; the isolated volume of seawater will
become anoxic before sgnificant contaminant fluxes have occurred.

A deployment cable and release line are used to lower the BFSD to its intended depth.
Following ether rgpid or dow descent to the bottom, the minimum depth of collection chamber
insertion is sensed by pressure-compensated switches, which activate lights mounted on the chamber
frame used for video monitoring and ingpection of the sampling Ste. Recovery is accomplished by
transmitting a coded acougtic sgnd to the frame-mounted receiver which in turn releases the marker
buoy. Theline attached to the buoy is used to lift the BFSD aboard the vessdl. Stored sensor datais
uploaded before detaching the cables.

A more detailed description of the BFSD and its components, including the sampling chamber,
acquisition and control system, sampling subsystem, circulaion subsystem, and oxygen control
subsystem, is given in the September 1, 1999 draft report, “Quantifying In Stu Contaminant
Mobility in Marine Sediments’ prepared by Space and Naval Warfare Systems Center, San Diego
(September 1, 1999 Draft Report).

Analytical Methods

Cleaning. Prior to each deployment, the BFSD sample collection system is cleaned and
decontaminated. A sequentid process of flowing cleaning fluids through the sampling subsystem using
vacuum,; of soaking disassembled parts (collection bottles and other parts) in prepared solutions; of
physicaly brushing and ringng the collection and sensor chambers and the circulation subsystem with
prepared solutionsisfollowed. A nitric acid soak/rinseis used, afind rinseis carried out with 18
meg-ohm/cm de-ionized water, then dl paths of contamination are sealed/closed until deployment.

Performance Indicators. A series of performance indicators is used to evauate the data
obtained during operationa deployments. One performance indicator is the chemistry time-series data
for dlica. Slica, acommon nutrient used in congtructing the hard parts of some planktonic organisms,
typicaly shows a continuous flux out of the sediments due to degradation processes. The linear
increase in sSlica concentration with time in the collected sample bottlesis therefore used as an internd
check for problems such as a poor chamber sedl at the lid or sediment surface. A field andytical test
set (Hach Model DR2010) is used to assess the dlica concentrations immediately following retrieva
and before sending collected samples to the analytica laboratory. Also, with agood chamber sedl the
ongoing bacterid degradation of organic materia in the sediment consumes oxygen (which must be
regulated by the BFSD) and generates carbon dioxide. This gradually lowers the chamber pH.
Although the expected relationships of these performance indicators aid in determining norma or
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successful deployments, natura variability is dways present to cloud these relationships. Vaidaionsin
the pore water reactions at the various Sites lead to differencesin the observed fluxes of oxygen, slica,
and the metdls. One mgor factor contributing to the large variationsin fluxes may be burrowing
activity. Enhanced biologicd irrigation (pumping of the overlying seawater through sediment burrows by
infauna organisms) increases the surface area of the sediment-water interface and flow rates across the
interface, and may aso increase the observed fluxes. The organisms responsible for this biological
pumping will dso affect oxygen uptake rates and may make interpretation of the andytica results more
difficullt.

Blank Tests. As part of the performance verification, blank tests were performed by filling the
BFSD with seawater and holding it in isolation from the surrounding water and sediments while samples
were collected in the same manner as with sediment flux experiments. These testswere run in triplicate
(triplicate blank test) to determine the lower limit of resolution for flux determinations of various metds.
A polycarbonate panel was sedled across the bottom of the chamber, and the BFSD was filled with
seawater asit was lowered to within several meters of the sediment surface. A standard operational
program identical to the demonstration deployments was run for 70 hours. The blank test results are
discussed further under the Evauation Approach and the Field Activities and Test Results sections,
below.

Computations. FHuxes are computed from the trace metal concentrations in each sample bottle
using alinear regression of concentration versus time after the concentrations are corrected for dilution
effects. These dilution effects result from the intake of bottom water from outside the chamber to
replace the water removed for each collected sample. An interactive computational spreadshest
processes most data. Anaytical laboratory results, sensor and other measured data, performance
indicator results and blank test results are entered into the spreadsheet template and processed. A
series of tables, charts and graphs are computed and displayed, including Satistical confidence and
other data and figures that summarize the results.

Analytical Method. Trace meta analyses of collected seawater for arsenic, cadmium, coppe,
manganese, nickd, lead, slver, and zinc in seawater, are performed by inductively coupled plasma
mass spectroscopy. For the Navy field studies, Battelle Marine Science Laboratories performed the
analyses usng their Standard Operating Procedure, MSL-1-022-01, “ Determination of Elementsin
Aqueous and Digestate Samples by ICP-MS.” Prior to andys's, samples are preconcentrated using a
published tetrahydroborate reductive precipitation technique.

Basisfor Certification
Evaluation Approach.

The evaluation of the BFSD was designed to provide the data necessary to draw conclusions
on the technology’ s performance. Key data regarding the technology’ s performance were collected
during fidld studies performed as part of the evduation. Additiondly, the critica operating parameters
and conditions related to the technology’ s performance, rdiability and safety were to be identified. The
evauation included areview of supporting documents and information submitted by the Navy which
describes their technology and its intended operation and maintenance. The Navy had previoudy
performed tests on a prototype BFSD (Prototype BFSD), which was designed and modified as part of
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their technology development and proof-of-concept efforts. DTSC reviewed these previous Navy
studies to provide background on the technology and to help identify key parametersfor thefield
Sudies.

The Navy conducted two field sudies specificdly for the certification evauation, using the
current verson of the BFSD, as described in the technology description, above. These included two
deployments at the Paleta Creek area of San Diego Bay, Cdiforniaand two deployments a the Middle
Loch and Bishop Point areas of Pearl Harbor, Hawaii. The Navy conducted an additiona field
demondtration during the certification evauation at the Alameda Nava Air Station, Cdiforniawhich
was aso reviewed. The Department of Toxic Substances Control (DTSC) reviewed the work plans
prior to the demonstrations and agreed with proposed field test objectives and procedures, and data
qudity objectives. DTSC daff dso provided oversght and were present to observe many, but not al,
of the field test activities. Following the completion of the field tests, the Navy submitted their reports
providing the data collected and an andysis of the results. Detailed data submitted for the Alameda
NAS siteincluded two flux measurements.  Additiondly, detailed laboratory reports including QA/QC
results were requested and reviewed.

The field tests were intended to verify the performance of the BFSD in quantifying the rates of
exchange of target metal contaminants at the sediment-water interface. Specificdly, the objectives of
the BFSD technology demondrationswereto: (1) Evauate the datato determineif adatigticaly
ggnificant flux was occurring at the test locations, (2) Evauate the BFSD performance for
repeatability; and (3) Evauate arange of conditions in which the BFSD can be operated.

To determine whether gatigticaly sgnificant fluxes were occurring at the test locations
(Objective 1), 12 seawater samples were collected at 7-hour intervas using the BFSD. The water
samples were andyzed for metd's including cadmium, copper, manganese, nickd, lead, zinc and slica
Sediment samples, when collected, were analyzed for grain Size, totd solids, tota organic carbon
(TOC), acid volatile sulfide (AVS), smultaneoudy extracted metds (SEM), and totd metads. Although
the sediments may have been contaminated with other congtituents, only the flux of the listed metas was
evauated during the demongrations. Sample concentrations were corrected for dilution introduced by
the sample collection process, and a regresson curve was generated for each anayte based on the
concentration data.

To determine whether calculated fluxes are due to fluxes into or from the sediment, or due to
sorption or other interactions of the metals with the BFSD components, flux rates with regression
coefficients were compared with the results for each meta obtained during triplicate “blank” BFSD
tests (blank tests). These blank tests were performed by filling the chamber with seawater, seding it,
and suspending it above (but isolated from) the surrounding seaweater and sediment surface. The data
obtained during the blank tests provided a measurement of the repeatability of metal analyses and
dlowed a determination of any changesin metal concentrations in seawater over time which result from
the BFSD itself. The measured sediment flux rate for each metd was then evaluated to determineif a
datigticaly sgnificant flux had been measured when compared with the blank chamber (background)
tests.

The BFSD was eva uated for repeatability (Objective 2) by andyzing the results of repest
deployments, two weeks apart, at the same Paleta Creek site. Demonstration data was aso compared
with data from the site during Prototype BFSD tests in the same gpproximate location. Findly,
repeetability was evauated by comparing the results from three blank chamber deployments. Ladtly,
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the range of conditions for operating the BFSD was evaluated (Objective 3) by describing the
conditions under which the BFSD operated as claimed, and the projected range of contaminants
goplicable to the technology.

At the San Diego Bay location (Paleta Creek) two deployments at the same Site were made; at
the Pearl Harbor location, one deployment at each of two geologicdly different Stes were made
(Middle Loch and Bishop Point). Comparison of the results of the two Paeta Creek demondtrations to
one another was intended to eva uate repeatability of the technology. Comparison of the results from
the two geographicdly different stesin Pearl Harbor was intended to demonstrate data differences and
andys ginterpretation approaches.

Three "blank test" deployments were conducted, during which the BFSD was deployed in
seawater with a sealed sampling chamber. Three time series of samples were collected and abasdine
was edtablished for each anayte, which provided a gatistica estimate of the lower limit of flux detection
measurable with the BFSD. The data dso served as another measure of repesatability. Previous results
obtained at the same location using the Prototype BFSD aso provided a genera measure of trend
repestability. For each andyte, arate of flux between the sediment and the water during each
deployment was cd culated using knowledge of the volume of water enclosed within the BFSD, the
surface area of sediment isolated, the time the samples were collected, and the concentrations of the
contaminants of interest in the individua samples.

At the Alameda NAS Seaplane Lagoon location the Navy measured meta contaminant fluxes
in sediments at four locations in support of an ongoing Site characterization sudy. In addition to the
metd andytes mentioned above, the Navy’ s target metd andytes at this site included arsenic, mercury
and slver. OPPTD daff were present to observe deployment and retrieval procedures for two of the
deployments. A summary of the results for the four Segplane Lagoon Site deployments was reviewed
in addition to the detailed data for the flux measurements made at the SPL-7 and SPL-10 |ocations.
Laboratory reports and QA/QC results for these four flux measurements were not included in the
certification evauation.

Following the completion of the field tests, the Navy prepared a draft report “Quantifying In
Situ Contaminant Mohility in Marine Sediments,” September 1999, which describes the technology and
discussesin detail the results of the San Diego and Pearl Harbor field tests. This report was reviewed
by DTSC daff as part of the evauation, and incorporates their comments. DTSC staff reviewed the
raw data and the statistical anadyses used by the Navy as the basis for the report, as well as the data
obtained during the Alamedafield tests.

Review of Previous Testing of the Technology.

Results of previoustesting and initia technology development efforts performed by the Navy
were reviewed as part of the certification evauation. Initia development program tests included ex Stu
(laboratory) and in situ (field) trids of critica components, subsystems, and systems.  System
development tests were conducted at various locations within San Diego Bay during 1989-91.
Full-scale system trids during June 1991 were conducted in Sinclair Inlet, WA, including ten
deployments of the Prototype BFSD to characterize flux rates of contaminants from seven shipyard
stes and three reference sites (no blank test was conducted). Collected samples were andyzed for the
trace metas arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), mercury (Hg), nicke (Ni), lead
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(Pb) and zinc (Zn). Following review of the data, an active oxygen control subsystem with sensor
feedback was developed and added to the system, along with several other changes to improve
operation rdiability.

During 1993, four tests of the upgraded version of the Prototype BFSD were conducted at
dteswithin in San Diego Bay: one at Paleta Creek (at its entrance to the bay within Nava Station San
Diego); two at acommercid yacht harbor (Shelter Idand); and one a aindustrid shipping termind
(PACO Indugtries). The deployments were preceded by blank tests to determine the lower limits of
flux that could be resolved with the Prototype BFSD. Results from these deployments showed
sgnificant sediment flux rates when compared to blank test results and clear differences between the
dtesasrelated to potentia trace metal sources. Paleta Creek results showed the highest flux levelsfor
Cd, Cu, Ni and Zn.

Seven more Prototype BFSD deployments in San Diego Bay in support of a sediment quality
assessment a Nava Station San Diego were conducted during 1995. Pdeta Creek was again included
aong with five other Sites near piers and quay walls and one site outside the study areaused asa
reference. The work, preceded by a blank test, yielded results that were consistent with the results
from the 1993 study and showed Cd, Ni, Zn and Mn dl to have positive fluxes. Paeta Creek again
showed the highest trace meta fluxes with levels which were generdly consstent with those measured
in 1993. Correlations between measured trace metd flux levels and complex marine chemistry
processes were studied and informative trends were identified. For example in the complex
oxidation-reduction (redox) marine environment, it was found that trace meta fluxes are consgstent with
oxidation of solid metal sulfides as a sediment source.

Field Activities and Test Results

Blank Tests. The primary purpose for carrying out system blank tests was to establish BFSD
minimum performance levels, or detection limits, for assessment of flux data obtained during subsequent
demondgtration tests. Three replicate 70-hour blank tests were conducted using BFSD between May 14
and 31, 1998. The tests were conducted from the end of SSC, San Diego Pier 159 at approximately
two feet off the bottom in seawater ranging from about 14 to 20 feet deep, depending on tidal flow. As
expected, the blank results for most metals showed little or no time trend, indicating minimal source or
loss of target analytes during the blank experiments. With the exception of lead and manganese,
replicate andyds indicates that none of the meta fluxes were sgnificantly different from a zero flux
condition at the 95% confidence level. The BFSD blank performance was satisticaly established and
the vaues obtained were repesatable, precise and accurate enough to dlow valid measurement of in Stu
sediment flux rates.

Paleta Creek, Pear|l Harbor, and Alameda NAS Demonstrations Data Assessment. The
BFSD performance assurance indicators for the flux measurements made a the three different
geographic locations show that: a proper sed was achieved during the deployments and chamber
isolation of test water was maintained; oxygen levels were maintained close to ambient levels, and slica,
oxygen and pH trends varied as expected. The flux measurements at these Sites for the target metdls,
arsenic, cadmium, copper, lead, nickdl and zinc, were determined to be satigticaly different from the
blank, indicating actud fluxes of these metas from or into the sediments were occurring. Data for
cadmium, copper, lead, nickel and zinc were obtained from al three field tests, while data for arsenic
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was obtained only from the tests at Alameda NAS. The results for arsenic, however, showed a high
level of confidence (>99%) that the caculated fluxes at this Ste were datisticaly different from the
blank flux. Additiona details and discussion of the results for the San Diego and Pearl Harbor fidd
tests are avallable in the Navy’ s report “Quantifying In Situ Contaminant Mobility in Marine
Sediments,” September 1999. Supporting data for the Alameda field tests are available in the project
files

QA/QC Review

As part of certification evauation, the DTSC Hazardous Materiads Laboratory reviewed the |aboratory
data packages for 10 selected trace metal anayses performed by Battelle Marine Science Laboratories
(Battelle). Review was based on Battelle' s Standard Operating Procedure (SOP), MSL-1-022-01,
“Determination of Elements in Aqueous and Digestate Samplesby ICP-MS.” The review found that
due to possible contamination of the method blanks, some Mn and one copper result should be
rgjected. Additiondly, the review found certain results for Cr, Co, Pb, Sb, Ag and Sn associated with
QA/QC reaullts outside the control limits should be used with caution. All other meta results reviewed
were found acceptable.

Conclusions

1. The deployments of BFSD at the Paleta Creek, Pearl Harbor, and Alameda NAS demonstrated
conggtent performance, reliability, and the ability to measure trace metd fluxes at digtinctly different
gtes.

2. The BFSD can provide accurate and repeatable measurements of the mobility of trace meta
contaminants to and from shalow water marine sediments when certain prerequisite conditions are met.
Satigticaly sgnificant sediment flux rates can be established when the routine procedures, standard
methods and protocols demonstrated during this study are followed. Comparison of measured
sediment fluxes with blank-chamber fluxes provides a gatisticad benchmark for the sgnificance of the
measured flux rates. Where datistically significant fluxes are observed, evauation of impacts on water
quaity can be carried out, or comparisons can be made to bioaccumulation measurements to help
identify exposure pathways.

3. Measurement of manganese flux ratesis problematic. The flux rate measured over time does not
gppear to be linear, possibly due to precipitation chemistry occurring with manganese within the flux
chamber. The vaidity of using the first severd time series concentration measurements to determine the
flux for manganese was not clearly established.

4. A gatigicd comparison of the field-measured flux rate to the blank-chamber flux rate is necessary
to establish a confidence leve (e.g., 80%) that the sediment flux is different from the background
variability observed under a no-flux condition. Confidence levels less than 80% indicate that the flux
may not be detectable and that the results should be used with caution.



5. The begt-fit linear flux rate generdly provides the best estimate of the flux from the data. The
measured Satistica variation in the flux should be reported in terms of the dope of the linear
regresson line and the 95% confidence limits of the dope.

6. The data obtained from use of this technology should be interpreted by persons who are technicaly
quaified to assess sediment fluxes and who are familiar with the ste-specific applicability of the BFSD.

Certification Statement

Under the authority of Health and Safety Code section 25200.1.5, the Benthic Flux Sampling
Device (BFSD), an automated, in Stu, water sampling device designed to collect datato quantify the
flux of contaminants across the sediment-water interface in marine and agquatic environments, is hereby
certified as a Ste characterization technology subject to the specific conditions including the
limitationg/disclamer set forth in the Certification Notice as published in the California Regul atory
Notice Register on [month, day, year], Register No. [xx], Volume No. [XX-Z], pages [XXXX - XXXX].

The BFSD, an autonomous benthic chamber |ander, encloses a volume of water in an open-
bottom chamber over approximately 0.2 square meters of sediment; discrete water samples are
collected periodically over adeployment period of up to four days, preserved at the end of the
deployment, and delivered to an andyticd laboratory for anadyss. With knowledge of the sediment
surface areg, the volume of water, the time the samples are collected, and the concentrations of
condituents in the samples, aflux, expressed in mass per unit area per time, can be derived. The
method, and resulting data, are valid when the BFSD standard operating procedures, the laboratory
quality assurance and control procedures, and the interna quality assurance checks, such as silicaflux,
oxygen and pH stability, and Satidticd tests, have been met. The BFSD is cgpable of:

Deployment from a samdl surface craft using light duty handling equipment;

Operation in amarine environment a depths to 20 meters and bottom currents to two knots;
Remote redl-time video imaging of the bottom Site prior to autonomous operations,
Programmable, microprocessor-controlled autonomous operation for up to 96 hours;

Pacement (bottom landing) with minimd disturbance of bottom sediments;

. Isolation and maintenance of homogenous conditionsin approximately 30 liter volume of bottom
water for the period of sample collection;

7. Maintenance of oxygen content in the sample chamber within two milliliters per liter (ml/L) of initid
conditions;

8. Coallection of up to twelve 250 milliliter water samples from the chamber at sdected intervals,

9. Measurement and storage of sample chamber depth, dissolved oxygen, pH, conductivity/sdinity,
and temperature data at selected intervals throughout deployment;

10. Recovery using a portable acoustic Sgnd device to activate a tethered marker buoy;

11. Quantification of flux rates for Arsenic, Cadmium, Copper, Nickel, Lead, and Zinc based on a
least-squares, linear regression of concentrations from six to 12 samples,

12. Identification of satisticaly significant flux rates based on comparison of sediment flux rates
measured at the Site to flux rates measured in a“blank” BFSD chamber containing sea water isolated
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from the sediment;
13. Blank BFSD chamber performance meeting the following performance standards:

Meta Blank Hux (ug/m2/day) +/- 95% Confidence Interval
Arsenic -5.16 2.10
Cadmium -.0.52 0.75
Copper 2.82 8.73
Nickel 10.28 7.34
Lead 3.16 1.59
Zinc -3.38 65.22

14. Veification of proper flux chamber sedl and sample collection based on silica concentrations within
the chamber during the measurement period;
15. Identification of environmentaly sgnificant fluxes on the basis of comparisons/relations such as

a. other known contaminant sources

b. hydrodynamic flushing rates of the basin

c. remobilization due to other mechanisms such as sediment resuspension

d. fluxes measured prior to placement of a containment system such asa cap
e. fluxesmeasured prior to remova of contaminated sediments

f.  bioaccumulation in marine organisms a the site

g. massbdance andyssof input and loss rates for sediment

Specific Conditions

1.

Limitation to Specific Metd's and Operating Conditions. The certification of the BFSD is specific
to flux measurements of arsenic, cadmium, copper, nicke, lead, and zinc under the specified
operating conditions. The performance with other metals or under different operating conditions
was not addressed as part of the certification evaluation.

Requirement for Blank Tests. Except where water qudity conditions are equivalent to those
where blank test performance has previoudy been verified for seawater in the BFSD isolated from
the sediment, BFSD blank tests shall be performed in accordance with the Navy’ s procedures to
determine the lower limit of resolution for metal flux measurements. Additiondly, blank test
performance shdl be verified for each new BFSD manufactured.

Reporting of measured flux rates should include the dope of the best-fit linear regresson line (the
linear flux rate), the 95% confidence limits of the dope (the measured Satistica variation in the
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10.

flux) and, for statistical comparison purposes, corresponding results of the triplicate blank tests.
The gatigtical confidence levd that the field-measured flux rate is measurably different from the
blank-chamber flux rate shall dso be reported. Flux measurement results should be reported as
non-detectable or otherwise flagged when there is a confidence level of less than 80% that the
benthic flux measurement is different from the blank flux measurement.

Operationad Procedures. Users of the BFSD should follow the operationd and maintenance
procedures developed by the Navy. The procedures for operation, maintenance, sample
collection and andlys's, and data assessment are set forth in the September 1999 draft Report.

Compliance with Worker Hedlth and Safety Laws. Operation of the BFSD must be in compliance
with gpplicable federd, state and loca regulations relating to the protection of worker hedth and

siey.

Personnel Training. The operator shal be properly trained on how to operate the BFSD safely
and effectively.

Compliance with Applicable Federd, State, Loca Regulations. The user shdl comply with all
gpplicable federd, state, and locd regulatory requirements.

Continuous Qudity Control/Quaity Assurance and Monitoring by DTSC. By accepting this
certification the applicant agrees, for the duration of the certification, that the BFSD and its
operation and maintenance and other documentation shal be maintained at a quaity equd to or
better than that in place at the time of certification. The gpplicant dso agrees to be subject to
monitoring by DTSC.

Modifications and Amendments at the Request of the Applicant. Modifications and amendments
to this certification may be requested by the applicant and will be subject to approva by DTSC.

Certification Reference. The holder of avaid hazardous waste environmenta technology
certification is authorized to use the certification sed (Cdifornia Registered Service Mark Number
046720) and shdl cite the certification number and date of issuance in conjunction with the
certification sed whenever it isused. When providing information on the certification to the user of
the technology or another interested party, the holder of a hazardous waste environmental
technology certification shal a aminimum provide the full text of the find certification decison as
published in the Cdifornia Regulatory Notice Regider.

Regulatory Implications

There are currently no standards or approved procedures devel oped by regulatory agencies for use of
benthic landers, such asthe BFSD, for measurement of contaminant meta flux. Although some clean
water sandards have been set for seawater, only guidelines currently exist for sediments. The
interpretation and gpplication of meta flux measurements with the BFSD is very Ste-gpecific and does

12



not lend itsalf readily to standardized processes. In many cases, BFSD results may be used asan
additiond factor in a"weight of evidence" approach for risk-based decisionsinvolving regulator
concurrence.

Duration of Certification
This certification will remain in effect for three years from the date of issuance, unlessit is revoked

for cause or unless aduration for certifications different from that specified in this certification is
adopted in regulations.
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